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ÅThe Standards for Mathematical Content
ÅDefine what students should understand and 

be able to do

ÅK-8 Grade Level Domains

ÅHigh School Conceptual Categories

ÅThe Standards for Mathematical Practice
ÅDescribe HABITS OF MIND of a mathematically 

expert student

ÅRecurring throughout the grades

²ƘŀǘΩǎ ƛƴ ǘƘŜ //{-Math?



CONNECTICUT STATE DEPARTMENT OF EDUCATIONCONNECTICUT STATE DEPARTMENT OF EDUCATION

Background of the Math 
PracticeStandards
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Draws from Two Sources

4

ÅPrincipals and Standards for 
School Mathematics

ÅAdding It Up



CONNECTICUT STATE DEPARTMENT OF EDUCATION

NCTM Principles and Standards for 
School Mathematics

ÅProblem Solving

ÅReasoning and Proof

ÅCommunication

ÅRepresentation

ÅConnections

5



CONNECTICUT STATE DEPARTMENT OF EDUCATION

Process Standards

ÅProblem Solving - Theprocess of applying a variety of 
appropriate strategies based on information provided, 
referenced, recalled, or developed.

ÅReasoning and Proof ςMaking and investigating mathematical 
conjectures. Developing arguments and proofs.

ÅCommunication ςOrganizing mathematical thinking coherently 
and clearly to peers, teachers and others. Using the language of 
math to express mathematical ideas precisely.

ÅRepresentation ςCreating and using multiple representations to 
organize, record and communicate mathematical ideas. Using 
models and interpreting mathematical phenomena.

ÅConnections ςRecognizing and using connections among math 
ideas as well as other subjects.  Understanding how mathematical 
ideas interconnect and build on one another.

6

https:// mathequality.wordpress.com/2012/06/26/nctm-process-standards-for-mathematics/

https://mathequality.wordpress.com/2012/06/26/nctm-process-standards-for-mathematics/
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Adding It Up: Strands of 
Mathematical Proficiency
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Strands of Mathematical 
Proficiency

ÅConceptual Understandingςcomprehension of mathematical 
concepts, operations, and relations

ÅProcedural Fluencyςskill in carrying out procedures flexibly, 
accurately, efficiently, and appropriately

ÅStrategic Competenceςability to formulate, represent, and 
solve mathematical problems

ÅAdaptive Reasoningςcapacity for logical thought, reflection, 
explanation, and justification

ÅProductive Dispositionςhabitual inclination to see 
mathematics as sensible, useful, and worthwhile, coupled 
with a belief in diligence and ones own efficacy.
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Crosswalk

NCTM Process Standards

ÅProblem Solving

ÅReasoning and Proof

ÅCommunication

ÅRepresentation

ÅConnections

Strands of Mathematical 
Proficiency

ÅConceptual Understanding

ÅProcedural Fluency

ÅStrategic Competence

ÅAdaptive Reasoning

ÅProductive Disposition

Activity 1
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The Standards for 
Mathematical Practice

1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of 
others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

10
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Grouping the Standards

Bill McCallum, 2011

P
ro

b
le

m
 s

o
lv

in
g

 a
n

d
 p

re
ci

si
o

n



CONNECTICUT STATE DEPARTMENT OF EDUCATIONCONNECTICUT STATE DEPARTMENT OF EDUCATION

Understanding the Math 
PracticeStandards
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Standards for Mathematical 
Practice Dual Nature

Standards for Mathematical 
Practice describe mathematical 
content students need to learn. 

SP1. Make sense of problems

Χ ǎǘǳŘŜƴǘǎ Ŏŀƴ ŜȄǇƭŀƛƴ 
correspondences between 
equations, verbal descriptions, 
tables, and graphs or draw 
diagrams of important features and 
relationships, graph data, and 
search for regularity or trends.

Standards for Mathematical Practice 
describe the nature of the learning 
experiences, thinking processes, habits 
of mind, and dispositionsthat students 
need to develop a deep, flexible, and 
enduring understanding of 
mathematics.

SP1. Make sense of problems

ΧΦǘƘŜȅ ώǎǘǳŘŜƴǘǎϐ ŀƴŀƭȅȊŜ ƎƛǾŜƴǎΣ 
constraints, relationships and goals. 
ΧΦǘƘŜȅ ƳƻƴƛǘƻǊ ŀƴŘ ŜǾŀƭǳŀǘŜ ǘƘŜƛǊ 
progress and change course if 
ƴŜŎŜǎǎŀǊȅΦ ΧΦ ŀƴŘ ǘƘŜȅ Ŏƻƴǘƛƴǳŀƭƭȅ ŀǎƪ 
themselves Does this make sense?

13
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The Beginning of the Practice 
Standards

Take a moment to examine the first three words of 
each of the 8 mathematical practices.  

What do you notice? 

aŀǘƘŜƳŀǘƛŎŀƭƭȅ tǊƻŦƛŎƛŜƴǘ {ǘǳŘŜƴǘǎΧ  

Activity 2
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Practice Standards Actions

What are the verbsthat illustrate the student actions for your 
assigned  mathematical practice? 

Circle, highlight or underline them for each practice.

Discuss with a partner: 

What jumps out at you?

What few words summarize the actions needed for the 
practice?

What implications might each standard for mathematical 
practice have on classroom instruction? 

Activity 
3
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The Standards for 
Mathematical Practice

SMP1: 9ȄǇƭŀƛƴ ŀƴŘ ƳŀƪŜ ŎƻƴƧŜŎǘǳǊŜǎΧ

SMP2: aŀƪŜ ǎŜƴǎŜ ƻŦΧ

SMP3: ¦ƴŘŜǊǎǘŀƴŘ ŀƴŘ ǳǎŜΧ

SMP4: !ǇǇƭȅ ŀƴŘ ƛƴǘŜǊǇǊŜǘΧ

SMP5: /ƻƴǎƛŘŜǊ ŀƴŘ ŘŜǘŜŎǘΧ

SMP6: /ƻƳƳǳƴƛŎŀǘŜ ǇǊŜŎƛǎŜƭȅ ǘƻ ƻǘƘŜǊǎΧ

SMP7: 5ƛǎŎŜǊƴ ŀƴŘ ǊŜŎƻƎƴƛȊŜΧ

SMP8: bƻǘƛŎŜ ŀƴŘ Ǉŀȅ ŀǘǘŜƴǘƛƻƴ ǘƻΧ
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An Illustration of the Practices Activity 4

https://www.dropbox.com/s/0xquhbcx9nwj8k8/Math Practice Standards.mov
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Deep Dive Into 
Implementation
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Requires: 

Å Teacher knowledge of mathematics language and 
content.

Å Teacher knowledge of how to promote student 
involvement in mathematical practices.

Å {ƘƛŦǘƛƴƎ ǎǘǳŘŜƴǘǎΩ ŦƻŎǳǎ ŦǊƻƳ άŀƴǎǿŜǊ ƎŜǘǘƛƴƎέ ǘƻ 
solving problems.  

Å Establishing the classroom environment as a 
community of learners.

Successfully Implementing the 
{ǘŀƴŘŀǊŘǎ ΧΦΦ
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Implementing the Practices

ǒ Content is the vehicle for engaging in the Standards for  

Mathematical Practice.

V Practices should be embedded in classroom instruction, 

discussions, activities and assessment and connected to 

content in meaningful ways. 

ǒ The Standards for Mathematical Practice are not a checklist.

V Practices work together and a single student behavior could 

be thought of as exhibiting multiple practices at once.

ǒ The Standards for Mathematical Practice look different 

across the grades as students grow in mathematical 

maturity. 

V There is a progression of the math practice standards.

Resource

http://www.k12.wa.us/corestandards/pubdocs/mpbygradelevel.pdf
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Lessons

Tasks

ÅEngage the students in 
the math practice 
standards

ÅContain elements that 
speak to specific math 
practices

Teacher Actions

ÅDevelops the math 
practice standards 
within the students
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Questioning

Å9ŦŦŜŎǘƛǾŜ ǉǳŜǎǘƛƻƴƛƴƎ Ŏŀƴ ǎǳǇǇƻǊǘ ǘƘŜ ǎǘǳŘŜƴǘΩǎ 
development of the mathematical practices

ÅEffective questioning invites students to explain 
their thinking, make new connections, describe 
their process, or critique other ideas

ÅQuestioning should be aligned to the 
mathematical practice

Resource
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What do classrooms look 
like if engaged in the 

math practices?
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Task ElementMP1

MP 1: Make sense of problems and persevere in solving them

ÅRequires students to engage with conceptual ideas that underlie the 
procedures to complete the task and develop understanding.

ÅRequires cognitive effort - while procedures may be followed, the 
approach or pathway is not explicitly suggested by the task, or task 
instructions and multiple entry points are available.

ÅEncourages multiple representations, such as visual diagrams, 
manipulatives, symbols, and problem situations. Making connections 
among multiple representations to develop meaning.

ÅRequires students to access relevant knowledge and experiences and 
make appropriate use of them in working through the task.

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf
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Teacher Actions MP1

MP 1: Make sense of problems and persevere in solving them

ÅAllows students time to initiate a plan; uses question prompts as 
needed to assist students in developing a pathway.

ÅContinually asks students if their plans and solutions make sense.

ÅQuestions students to see connections to previous solution 
attempts and/or tasks to make sense of current problem.

ÅConsistently asks to defend and justify their solution by comparing 
solution paths.

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf
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In Practice: MP1 Activity 5

http://www.insidemathematics.org/common-core-resources/mathematical-practice-standards/standard-1-make-sense-of-problems-persevere-in-solving-them
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MP 2: Reason Abstractly and quanitatively

ÅIncludes questions that require students to attend to the meaning 
of quantities and their relationships, not just how to compute 
them. 

ÅConsistently expects students to convert situations into symbols in 
order to solve the problem; and then requires students to explain 
the solution within a meaningful situation. 

ÅContains relevant, realistic content.

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

Task Element MP2

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf
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MP 2: Reason Abstractly and quantitatively

ÅAsks students to explain the meaning of the symbols in the 
problem and in their solution.

ÅExpects students to give meaning to all quantities in the task.

ÅQuestions students so that understanding of the relationships 
between the quantities and/or the symbols in the problem and the 
solution are fully understood.

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

Teacher Actions MP2

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf
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In Practice: MP2

http://www.insidemathematics.org/common-core-resources/mathematical-practice-standards/standard-2-reason-abstractly-quantitatively
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MP 3: Construct viable arguments and critique the reasoning of 
others

ÅIs structured to bring out multiple representations, approaches, or error 
analysis. 

ÅEmbeds discussion and communication of reasoning and justification 
with others. 

ÅRequires students to provide evidence to explain their thinking beyond 
merely using computational skills to find a solution. 

ÅExpects ǎǘǳŘŜƴǘǎ ǘƻ ƎƛǾŜ ŦŜŜŘōŀŎƪ ŀƴŘ ŀǎƪ ǉǳŜǎǘƛƻƴǎ ƻŦ ƻǘƘŜǊǎΩ ǎƻƭǳǘƛƻƴǎΦ

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

Task Element MP3

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf
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Task 1

Joel and Marisa are running for president at their middle school 

(grades 6-8). After the votes are in, Joel and Marisa are each 

convinced that they have won the election.

ÅJoel argues that he has won a larger percentage of the overall 

vote than Marisa so he should be the new president.

ÅMarisa argues that she has won a larger percentage than Joel of 

the 6th grade vote and the 7th grade vote. Since the majority of 

the grades voted for her, she should be the new president.

Is it possible that both Joel and Marisa are making accurate 

claims? Explain.
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MP 3: Construct viable arguments and critique the reasoning of others

ÅEncourages students to use proven mathematical understandings, (definitions, 
properties, conventions, theorems etc.), to support their reasoning.

ÅQuestions students so they can tell the difference between assumptions and 
logical conjectures.

ÅAsks questions that require students to justify their solution and their solution 
pathway.

ÅPrompts students to respectfully evaluate peer arguments when solutions are 
shared.

ÅAsks students to compare and contrast various solution methods

ÅCreates various instructional opportunities for students to engage in 
mathematical discussions (whole group, small group, partners, etc.)

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

Teacher Actions MP3

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf
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In Practice: MP3

http://www.insidemathematics.org/common-core-resources/mathematical-practice-standards/standard-3-construct-viable-arguments-critique-the-reasoning-of-others
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MP 4: Model with mathematics

ÅIs structured so that students represent the problem situation and 
their solution symbolically, graphically, and/or pictorially (may 
include technological tools) appropriate to the context of the 
problem. 

ÅInvites students to create a context (real-world situation) that 
explains numerical/symbolic representations. 

ÅAsks students to take complex mathematics and make it simpler by 
creating a model that will represent the relationship between the 
quantities.

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

Task Element MP4

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf
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MP 4: Model with mathematics

ÅDemonstrates and provides students experiences with the use of 
various mathematical models.

ÅQuestions students to justify their choice of model and the 
thinking behind the model.

ÅAsks students about the appropriateness of the model chosen.

ÅAssists students in seeing and making connections among models.

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

Teacher Actions MP4

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf


CONNECTICUT STATE DEPARTMENT OF EDUCATION

In Practice: MP4

http://www.insidemathematics.org/common-core-resources/mathematical-practice-standards/standard-4-model-with-mathematics
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MP 5: Use appropriate tools strategically

ÅLends itself to multiple learning tools. (Tools may include; concrete 
models, measurement tools, graphs, diagrams, spreadsheets, 
statistical software, etc.) 

ÅRequires students to determine and use appropriate tools to solve 
problems. 

ÅAsks students to estimate in a variety of situations: 

Åa task when there is no need to have an exact answer 

Åa task when there is not enough information to get an exact answer

Åa task to check if the answer from a calculation is reasonable

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

Task Element MP5

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf
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MP 5: Use appropriate tools strategically

ÅDemonstrates and provides students experiences with the use of various 
math tools. A variety of tools are within the environment and readily 
available.

ÅQuestions students as to why they chose the tools they used to solve the 
problem.

ÅConsistently models how and when to estimate effectively, and requires 
students to use estimation strategies in a variety of situations.

ÅAsks student to explain their mathematical thinking with the chosen tool.

ÅAsks students to explore other options when some tools are not 
available.

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

Teacher Actions MP5

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf
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In Practice: MP5

http://www.insidemathematics.org/common-core-resources/mathematical-practice-standards/standard-5-use-appropriate-tools-strategically
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MP 6: Attend to precision

ÅRequires students to use precise vocabulary (in written and verbal 
responses) when communicating mathematical ideas. 

ÅExpects students to use symbols appropriately. 

ÅEmbeds expectations of how precise the solution needs to be 
(some may more appropriately be estimates). 

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

Task Element MP6

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf
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MP 6: Attend to precision

ÅConsistently uses and models correct content terminology.

ÅExpects students to use precise mathematical vocabulary during 
mathematical conversations.

ÅQuestions students to identify symbols, quantities and units in a 
clear manner.

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

Teacher Actions MP6

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf
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In Practice: MP6

http://www.insidemathematics.org/common-core-resources/mathematical-practice-standards/standard-6-attend-to-precision
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MP 7: Look for and make use of structure.

ÅRequires students to look for the structure within mathematics in order to solve 
the problem. (i.e. ςdecomposing numbers by place value; working with 
properties; etc.) 

ÅAsks students to take a complex idea and then identify and use the component 
parts to solve problems. i.e. Building on the structure of equal sharing, students 
ŎƻƴƴŜŎǘ ǘƘŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƻ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ŘƛǾƛǎƛƻƴ ŀƭƎƻǊƛǘƘƳΦ ²ƘŜƴ άǳƴƛǘ 
ǎƛȊŜέ Ŏŀƴƴƻǘ ōŜ Ŝǉǳŀƭƭȅ ŘƛǎǘǊƛōǳǘŜŘΣ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ōǊŜŀƪ Řƻǿƴ ƛƴǘƻ ŀ ǎƳŀƭƭŜǊ 
άǳƴƛǘ ǎƛȊŜέǎǳŎƘas with long division

ÅExpects students to recognize and identify structures from previous 
experience(s) and apply this understanding in a new situation. i.e. 7 x 8 = (7 x 5) 
Ҍ όт Ȅ оύ hw т Ȅ у Ґ όт Ȅ пύ Ҍ όт Ȅ пύΧƴŜǿ ǎƛǘǳŀǘƛƻƴǎ ŎƻǳƭŘ ōŜΣ ŘƛǎǘǊƛōǳǘƛǾŜ 
property, area of composite figures, multiplication fact strategies. .

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

Task Element MP7

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf
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MP 7: Look for and make use of structure.

ÅEncourages students to look for something they recognize and 
have students apply the information in identifying solution paths 
(i.e. composing/decomposing numbers and geometric figures, 
identifying properties, operations, etc.)

ÅExpects students to explain the overall structure of the problem 
and the big math idea used to solve the problem.

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-
for-Mathematical-Practices-Updated-2016.pdf

Teacher Actions MP7

https://achievethecore.org/aligned/wp-content/uploads/2016/06/Implementing-Standards-for-Mathematical-Practices-Updated-2016.pdf
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In Practice: MP7

http://www.insidemathematics.org/common-core-resources/mathematical-practice-standards/standard-7-look-for-make-use-of-structure

